Follistatin gene expression in the pituitary: localization in gonadotropes and folliculostellate cells in diestrous rats.
Follistatin, a glycosylated single chain protein that was originally isolated from ovarian follicular fluid, can specifically inhibit the biosynthesis and secretion of FSH by the pituitary. Follistatin has also been isolated from bovine pituitary and shown to have activin-binding activity. We wished to determine whether the follistatin gene is expressed in the rat pituitary and, if so, to identify the specific cell types. A 337-basepair fragment of the follistatin cDNA was amplified by polymerase chain reaction from a rat ovarian cDNA library and subcloned into pGEM3. Low levels of follistatin mRNA from rat pituitary poly(A)+RNA were detected by ribonuclease protection analysis using a specific follistatin riboprobe generated from the cDNA clone. The presence of follistatin mRNA in the pituitary was confirmed using polymerase chain reaction to amplify the follistatin cDNA generated by reverse transcription from total rat pituitary RNA. Furthermore, in situ hybridization studies combined with immunostaining for pituitary hormones were used to localize follistatin mRNA within the rat pituitary. When a biotinylated oligonucleotide complementary to follistatin mRNA was used with dispersed pituitary cells from rats in diestrus II, labeling was found in 5-7% of the cells. The in situ hybridization protocol was then combined with immunolabeling protocols for LH beta, FSH beta, or S-100 protein (a marker for folliculostellate cells). Follistatin mRNA was detected in 70 +/- 5% of LH beta cells, 44 +/- 11% of FSH beta cells, and 35 +/- 2% of folliculostellate cells. These results suggest that follistatin is expressed in pituitary gonadotropes and folliculostellate cells during diestrus II, where it may have a role in the local autocrine or paracrine regulation of FSH biosynthesis and secretion, possibly by binding to and modulating the effects of activin in the pituitary.